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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to novel phenolic rosin 
resins and the process for preparing them. In particular, 
the invention relates to novel phenolic rosin resin com- 
positions which exhibit properties that make them useful 
in formulating vehicles for lithographic printing inks and 
other coating applications. 

BACKGROUND OF THE INVENTION 

[0002] Lithographic inks consist primarily of pigments, 
natural and/or synthetic resins with high melting points 
(100°C to 200° C), alkyd resins, and hydrocarbon sol- 
vents. Low concentrations of plasticizers, antioxidants, 
chelates, pH modifiers, antiskinning agents, and other 
additives also are included in lithographic ink formula- 
tions. 

[0003] The natural and synthetic high-melting resins 
are typically either petroleum-derived or wood-derived. 
Used solely or in combination, these resins are dis- 
solved in the high-boiling hydrocarbon solvents to give 
homogenous systems well known in the art as varnish- 
es. Varnishes usually contain 20 to 70% resin solids. 
The alkyds, plasticizers, antioxidants, etc. are often in- 
cluded in the varnish, so that solids levels may exceed 
70%. 

[0004] It is known to those skilled in the art that in or- 
der to prepare phenolic resins, rosin may be reacted 
with phenols and formaldehyde to give phenol-rosin 
condensates which contain reactive double bonds and 
which may be reacted further in Diels-Alder and/or 
"ene "-addition fashion with alpha, beta-unsatu rated car- 
bonyl compounds. These Diels-Alder and ene adducts 
of phenol-rosin condensates are then esterified with 
polyols to give broad molecular weight distribution res- 
ins with low residual acid numbers. The traditional meth- 
ods of producing such phenolic rosin resins are well- 
known. Generally, the rosin is first heated (to around 
180°C) and melted. Thereafter the temperature is re- 
duced (to around 1 1 5°C), phenol and formaldehyde are 
added, and the mixture is reacted in a phenol-conden- 
sate reaction over a period of time (normally around two 
hours). The resulting product is held under pressure for 
about two hours, then vented. The temperature is sub- 
sequently elevated to about 195°C, maleic anhydride 
(or the like) is added, and the resulting mixture is main- 
tained at temperature for around an hour and a half. 
Thereafter a polyol is added to the mixture, the temper- 
ature is increased to about 275°C and maintained for 
eight to ten hours in order to produce the phenolic rosin 
resin. 

[0005] Phenolic resins must meet with several gener- 
al requirements to be useful as lithographic ink resins. 
In order to make varnishes, for example, they must be 
capable of being dissolved in high-boiling hydrocarbon 



solvents to yield clear varnishes with manageable vis- 
cosities for easy workability. The varnishes must be sta- 
ble in storage to viscosity, color, and clarity changes. On 
paper, the resin in the varnish or finished ink must dry 

5 to yield a durable, smooth, and uniform film with good 
resistance to abrasion and chemicals. 
[0006] Moreover, it is appreciated that for phenolic 
resins to be useful as dispersing resins in lithographic 
ink pigment processing operations such as flushing, the 

10 resins must exhibit several specific properties in addi- 
tion to the aforementioned requirements general to all 
lithographic ink resins. For example, when mixed with 
highly aqueous pigment presscake in high torque dough 
mixers commonly used for flushing operations, the res- 

1$ ins present in the lithographic ink varnish must exhibit 
excellent pigment wetting properties. Such properties 
lead to rapid and thorough coverage of pigment particles 
present in the presscake and to the concurrent displace- 
ment of water originally bound to or entrained in the par- 

20 tide aggregates and agglomerates. Good wetting prop- 
erties also lead to strong adhesion of resin to particle 
surfaces so that, as aggregates and agglomerates are 
broken down into primary particle units, resin will coat 
the particle surfaces thereby providing a steric barrier to 

25 particle-particle reaggregation and reagglomeration. 
Strong adhesion to and thorough coverage of surfaces 
of primary particle units by resin thus leads to increased 
color strength, gloss, and transparency, as well as re- 
duced bronzing in the resulting pigment concentrate. 

30 [0007] However, major problems exist with the tradi- 
tional methods of producing phenolic rosin resins. For 
example, the condensation reactions associated with 
these methods often result in excessive foaming. Such 
foaming can lead to spillages and the release of exces- 

35 sive amounts of aldehyde vapors into the atmosphere. 
While it is a common practice in the industry to employ 
anti-foaming agents in an attempt to control this prob- 
lem, the use of such agents adds to the cost of the proc- 
ess. Moreover, these agents often cause printing inks 

40 formulated with the resulting phenolic rosin resin com- 
positions to have adhesion problems (which are known 
in the industry as "fish eyes"). 

[0008] Another problem associated with these meth- 
ods is that the phenolic condensation reaction temper- 

45 atures must be maintained above about 110°C. Should 
the temperatures drop below this level, the rosin can 
crystallize - thereby forming a gel and rendering the mix- 
ture unusable. Yet a further problem associated with 
these traditional methods is the excessive cycle times 

50 caused by the necessity of adding the aldehyde at a con- 
trolled rate. 

[0009] Therefore, an object of this invention is to solve 
these major problems by disclosing an improved meth- 
od of producing phenolic rosin resin compositions that 
55 exhibit properties which makes them useful in formulat- 
ing vehicles for lithographic printing inks and other coat- 
ing applications. 

[0010] A further object of this invention is to produce 



2 



3 



EP 0 955 325 A1 



4 



novel phenolic rosin resin compositions which can be 
employed in varnishes for use in formulating lithograph- 
ic printing inks. 

SUMMARY OF THE INVENTION 

[0011] The objects of this invention are met by pro- 
ducing phenolic rosin resin compositions via an im- 
proved method wherein a compound is added to the 
process which both a) functions as a solvent during the 
phenolic-rosin condensation reaction, and b) can func- 
tion as a crosslinker during the esterification reaction. 
The present method permits the practitioner to conduct 
the phenolic-rosin condensation reactions at lower tem- 
peratures. This ability to lower the reaction tempera- 
tures allows one to avoid the traditional foaming prob- 
lems, thereby reducing: a) the cost of the process (by 
eliminating the need for anti-foaming agents and de- 
creasing energy costs), and b) the amount of aldehyde 
emissions released into the atmosphere. Moreover, the 
present method produces novel phenolic rosin resin 
compositions which exhibit unique chemical and physi- 
cal properties well-suited for the production of varnishes 
for use in formulating printing inks. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[001 2] The improved method for producing novel phe- 
nolic rosin resin compositions comprises: 

A) reacting in a condensation reaction: 

1) about 30% to about 95% by total weight of 
the reactants of a rosin; 

2) about 1 % to about 40% by total weight of the 
reactants of a phenol; and 

3) about 1 % to about 25% by total weight of the 
reactants of an aldehyde, an aldehyde precur- 
sor and notably an aldehyde polymer including 
a straight or branched or cyclic chain; 

at a temperature in the range of about 80° C to about 
1 80°C for a period of time sufficient to produce phe- 
nol-rosin condensate, wherein the improvement 
comprises the addition of about 2% to about 50% 
by total weight of the reactants of a crosslinkable 
compound to the condensation reaction and where- 
in said crosslinkable compound functions as a sol- 
vent during the condensation reaction; and 

B) reacting in an esterification reaction: 

1 ) about 85% to about 99% by total weight of 
the reactants of the phenol-rosin condensate; 
and 

2) about 1 % to about 1 5% by total weight of the 
reactants of a crosslinkable compound; 

at a temperature in the range of about 190°C to 



about 290°C for a period of time sufficient to pro- 
duce a phenolic rosin resin composition having an 
acid number no greater than 35. 

s [0013] Another embodiment of the improved method 
for producing novel phenolic rosin resin compositions 
comprises: 

A) reacting in a condensation reaction: 

10 

1 ) about 50% to about 80% by total weight of 
the reactants of a rosin; 

2) about 5% to about 25% by total weight of the 
reactants of a phenol; and 

is 3) about 5% to about 1 5% by total weight of the 

reactants of an aldehyde, an aldehyde precur- 
sor and notably an aldehyde polymer including 
a straight or branched or cyclic chain; 

20 at a temperature in the range of about 80°C to about 
1 80°C for a period of time sufficient to produce phe- 
nol-rosin condensate, wherein the improvement 
comprises the addition of about 10% to about 20% 
by total weight of the reactants of a crosslinkable 

25 compound to the condensation reaction and where- 
in said crosslinkable compound functions as a sol- 
vent during the condensation reaction; and 

B) reacting in an esterification reaction: 

30 1 ) about 90% to about 95% by total weight of 

the reactants of the phenol-rosin condensate; 
and 

2) about 5% to about 1 0% by total weight of the 
reactants of a crosslinkable compound; 

35 

at a temperature in the range of about 190°C to 
about 290° C for a period of time sufficient to pro- 
duce a phenolic rosin resin composition having an 
acid number no greater than 35. 

40 

[0014] Where needed, an additional reaction may be 
added to the method in order to increase the molecular 
weight of the phenolic rosin resin compositions (thereby 
permitting the subsequent formulation of inks with de- 
45 sired properties, which comprises: 

C) reacting in an addition reaction: 

1 ) about 75% to about 99% by total weight of 
50 the reactants of the phenolic rosin resin com- 
position; and 

2) about 1 % to about 25% by total weight of the 
reactions of a dienophile; 

55 at a temperature in the range of about 100°C to 
about 250° C for a period of time sufficient to pro- 
duce a dienophile-modified phenolic rosin resin 
composition. 
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[0015] An additional embodiment of the reaction that 
may be added to the method in order to increase the 
molecular weight of the phenolic rosin resin composi- 
tions (thereby permitting the subsequent formulation of 
inks with desired properties), which comprises: 

C) reacting in an addition reaction: 

1 ) about 85% to about 95% by total weight of 
the reactants of the phenolic rosin resin com- 
position; and 

2) about 5% to about 1 5% by total weight of the 
reactions of a dienophile; 

at a temperature in the range of about 100°C to 
about 250° C for a period of time sufficient to pro- 
duce a dienophile-modified phenolic rosin resin 
composition. 

[0016] It should be noted that the order of reaction in 
the present method may be varied in order to produce 
phenolic rosin resin compositions and/or dienophile- 
modified phenolic rosin resin compositions with desired 
characteristics. Such a rotation of the reactions is well 
within the ability of one skilled in the art. 
[001 7] The key to the novel method is the employment 
of a crosslinkable compound which has the ability to 
both: a) function as a solvent at the lower temperatures 
associated with the phenol-rosin condensation reaction 
and b) function as a crosslinker when subjected to the 
higher temperatures associated with the esterification 
reaction. Crosslinkable compounds which are suitable 
for use in the present method should be liqu id at the tem- 
perature at which the aldehyde is added to the process. 
Such crosslinkable compounds include polyols, 
polyamines, ethanolamines, combinations thereof, and 
the like. Polyols which are suitable for use as crosslink- 
able compounds in the present method include, but are 
not limited to, the following: ethylene glycol, diethylene 
glycol, polyethylene glycol, glycerol, pentaerythritol, 
dipentaerythritol, sorbitol, and combinations thereof. 
Polyamines which are suitable crosslinkable com- 
pounds include, but are not limited to, the following: hex- 
amethylenediamine, piperazine, 2-methyl-1,5-pentane- 
diamine, 1 ,3-pentanediamine, 1 ,2-diaminocyclohex- 
ane, bis (hexamethylene) triamine, and combinations 
thereof. Ethanolamines which are suitable crosslinkable 
compounds include, but are not limited to, the following: 
monoethanolamine, diethanolamine, 3-aminobenzyl al- 
cohol, triisopropanolamine, and combinations thereof. 
It is preferred to add from about 10% to about 20% by 
total weight of the reactants of a crosslinkable com- 
pound to the condensation reaction. It is also preferred 
to react from about 5% to about 10% by total weight of 
the reactants of a crosslinkable compound in the ester- 
ification reaction. 

[001 8] The period of time needed to produce the phe- 
nol-rosin condensate at a temperature of about 80°C to 



about 180°C is commonly in the range of from about 30 
minutes to about eight hours (with one to four hours be- 
ing a normal time period). The preferred temperature 
range for producing the phenol-rosin condensate is from 

5 about 95°C to about 1 40°C. 

[0019] It is known in the art that rosin (which chemi- 
cally constitutes a mixture of polyunsaturated polycyclic 
carboxylic acids) may be modified by reaction with acryl- 
ic acid, methacrylic acid, fumaric acid and/or maleic an- 

10 hydride to yield the resulting Diels-Alder cyclo-adducts 
or "one" reaction adducts. Rosins which are suitable for 
use in the present method include, but are not limited 
to, the following: tall oil rosin, wood rosin, gum rosin, and 
combinations thereof. It is preferred to react from about 

15 50% to about 80% by total weight of the reactants of a 
rosin in the condensation reaction. Phenols which are 
suitable for use in the present method include, but are 
not limited to, the following: phenol, nonylphenol, octyl- 
phenol, bisphenol A, butyl phenol, and combinations 

20 thereof. It is preferred to react from about 5% to about 
25% by total weight of the reactants of a phenol in the 
condensation reaction. 

[0020] Aldehydes which are suitable for use in the 
present method include an aldehyde, an aldehyde pre- 

25 cursor and notably an aldehyde polymer including a 
straight or branched or cyclic chain; and examples 
which are not limited to, the following: paraformalde- 
hyde, formaldehyde, and combinations thereof. 
[0021] In the specification and in the claims, aldehyde 

30 is used as a general term for aldehyde, aldehyde pre- 
cursor and notably aldehyde polymer including a 
straight or branched or cyclic chain. 
[0022] It is preferred to react from about 5% to about 
15% by total weight of the reactants of an aldehyde in 

35 the condensation reaction. 

[0023] Where desired, a catalyst may be employed in 
the phenol-rosin condensate reaction. Suitable cata- 
lysts include alkali metal hydroxides, alkali metal oxides, 
and the like. Where employed, it is preferred to use an 

40 amount of catalyst in the range of from about 0.01% to 
about 5.00% by total weight of reactants. 
[0024] The period of time needed to produce the phe- 
nolic rosin resin composition at a temperature of about 
190°C to about 290°C is usually in the range of from 

45 about one hour to about eight hours. The preferred tem- 
perature range for the esterification reaction is from 
about 220°C to about 265°C. It is further preferred to 
produce a phenolic rosin resin compound which exhibits 
an acid number no greater than 25. 

so [0025] Dienophiles which are suitable for use in addi- 
tion reaction include alpha, beta unsaturated carbonyl 
compounds and the like. Specific dienophiles which are 
suitable for use in the present method include, but are 
not limited to, the following: maleic anhydride, fumaric 

55 acid, itaconic acid, itaconic anhydride, acrylic acid, cro- 
tonic acid, the alkyd esters of these compounds, and 
combinations thereof. It is preferred to react from about 
85% to about 95% by total weight of the reactants of the 
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phenolic rosin resin composition and from about 5% to 
about 15% by total weight of the reactants of a dien- 
ophile in the addition reaction. 
[0026] The period of time needed to produce the di- 
enophile-modified phenolic rosin resin compositions at 
a temperature of about 100°C to about 250°C is usually 
in the range of from about fifteen minutes to about three 
hours (with about 45 to 90 minutes being a normal time 
period). The preferred temperature range for the addi- 
tion reaction is from about 180°C to about 240°C. 
[0027] As appreciated in the art, the exact compo- 
nents and properties of components desired for any 
coating application can vary and, therefore, routine ex- 
perimentation may be required to determine the optional 
components and proportions of components for a given 
application and desired properties. 
[0028] The invention also covers the phenolic rosin 
resin composition as well as a dienophile-modified phe- 
nolic rosin resin composition as obtainable by the above 
method. 

[0029] The invention further covers a varnish for lith- 
ographic ink formulations comprising a dispersion of the 
phenolic rosin resin composition or of the dienophile- 
modified phenolic rosin resin composition. 
[0030] The following examples are provided to further 
illustrate the present invention and are not to be con- 
strued as limiting the invention in any manner. 

EXAMPLE 1 

[0031] Into a flask equipped with an overhead stirrer, 
condenser, Dean Stark trap, thermocouple, nitrogen de- 
livery system, and heating mantle, was charged 1000 
grams of Rosin SS (a tall oil rosin commercially available 
from Westvaco Corporation) and 70 grams of glycerine. 
The contents were heated to a temperature of 100°C 
and 370 grams of nonylphenol, 60 grams of bisphenol 
A, 30 grams of t-butyl phenol, and 12 grams of magne- 
sium oxide were added. Thereafter 136 grams of para- 
formaldehyde were added over a ten minute period. The 
temperature was maintained at 100°C for 30 minutes; 
after which the temperature was increased to 120° C and 
maintained for two hours. The temperature was subse- 
quently increased to 220°C and water was collected. 
Thereafter 10 grams of pentaerythritol were added, the 
temperature was increased to 240°C and maintained for 
five hours. The resulting phenolic rosin ester composi- 
tion (hereafter referred to as Composition A) had an acid 
number of 26 and a ring and ball softening point of 
166°C. 

[0032] Varnishes were produced using 33 wt. % of 
Composition A in 77 wt. % of alkaline refined linseed oil 
(ARLO). The varnishes had a viscosity of 1200 line-to- 
line seconds and a dilutability with Magesol M-47 oil (a 
hydrocarbon solvent commercially available from Magie 
Bros. Oil Co.) of 200%. 



EXAMPLE 2 

[0033] For evaluation purposes an attempt was made 
to produce a rosin resin using the procedure taught in 
5 example 1 above, except that no liquid polyol solvent (i. 
e., glycerine) was employed. 

[0034] Into a flask equipped with an overhead stirrer, 
condenser, Dean Stark trap, thermocouple, nitrogen de- 
livery system, and heating mantle, was charged 1000 

10 grams of Rosin SS (a tall oil rosin commercially available 
from Westvaco Corporation) and 70 grams of glycerine. 
The contents were heated to a temperature of 100°C 
and 370 grams of nonylphenol, 60 grams of bisphenol 
A, 30 grams of t-butyl phenol, and 12 grams of magne- 

is sium oxide were added. Thereafter 1 36 grams of para- 
formaldehyde were added over a ten minute period. The 
temperature was maintained at 100°C for 30 minutes; 
after which the temperature was increased to 1 20°C and 
maintained for two hours. The temperature was subse- 

20 quently increased to 220° C and water was collected. 
[0035] At this point, the resin "gelled 1 ' and the synthe- 
sis was aborted. 

EXAMPLE 3 

25 

[0036] Into a flask equipped with an overhead stirrer, 
condenser, Dean Stark trap, thermocouple, nitrogen de- 
livery system, and heating mantle, was charged 1000 
grams of Rosin SS. (a tall oil rosin commercially availa- 

30 ble from Westvaco Corporation), 57.5 grams of glycer- 
ine, 381.1 grams of nonylphenol, and 75 grams of bi- 
sphenol A. The contents were heated to a temperature 
of 115°C and 12 grams of magnesium oxide were add- 
ed. Thereafter 136 grams of paraformaldehyde were 

35 added over a ten minute period. The temperature was 
maintained at 104°C for 30 minutes; after which the tem- 
perature was increased to 1 1 3° C and maintained for two 
hours. The temperature was subsequently increased to 
200°C and water was collected. Thereafter 21 grams of 

40 pentaerythritol were added, the temperature was in- 
creased to 240°C and maintained for eight hours. The 
resulting phenolic rosin ester composition (hereafter re- 
ferred to as Composition B) had an acid number of 30 
and a ring and ball softening point of 148°C. 

45 [0037] Varnishes were produced using 33 wt. % of 
Composition B in 77 wt. % of alkaline refined linseed oil 
(ARLO). The varnishes had a viscosity of 55 line -to- line 
seconds and a dilutability with Magesol M-47 oil (a hy- 
drocarbon solvent commercially available from Magie 

so Bros. Oil Co.) of 1136%, 

EXAMPLE 4 

[0038] Into a flask equipped with an overhead stirrer, 
55 condenser, Dean Stark trap, thermocouple, nitrogen de- 
livery system, and heating mantle, was charged 1000 
grams of Rosin SS (a tall oil rosin commercially available 
from Westvaco Corporation), 51 grams of L-5 Fatty Acid 
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(a tall oil-based fatty acid commercially available from 
Westvaco Corporation), 57.5 grams ol glycerine, 381 .1 
grams of nonylphenol, and 75 grams of bisphenol A. The 
contents were heated to a temperature of 1 1 5°C and 1 2 
grams of magnesium oxide were added. Thereafter the 
temperature was decreased to 1 05°C and 1 36 grams of 
paraformaldehyde were added over a ten minute period. 
The temperature was maintained at 104°C for 30 min- 
utes; after which the temperature was increased to 
113°C and maintained for two hours. The temperature 
was subsequently increased to 203° C and water was 
collected. Thereafter 21 grams of pentaerythritol were 
added, the temperature was increased to 240°C and 
maintained for eight hours. The resulting phenolic rosin 
ester composition (hereafter referred to as Composition 
C) had an acid number of 26 and a ring and ball soften- 
ing point of 135°C. 

[0039] Varnishes were produced using 33 wt. % of 
Composition A in 77 wt. % of alkaline refined linseed oil 
(ARLO). The varnishes had a viscosity cf 69 line-to-line 
seconds and a dilutability with Magesol M-47 oil (a hy- 
drocarbon solvent commercially available from Magie 
Bros. Oil Co.) of 1514%. 

[0040] Many modifications and variations of the 
present invention will be apparent to one of ordinary skill 
in the art in light of the above teachings. It is therefore 
understood that the scope of the invention is not to be 
limited by the foregoing description, but rather is to be 
defined by the claims appended hereto. 



Claims 

1. An improved method for producing phenolic rosin 
resin compositions which comprises. 

A) reacting in a condensation reaction: 

1 ) about 30% to about 95% by total weight 
of the reactants of a rosin; 

2) about 1% to about 40% by total weight 
of the reactants of a phenol; and 

3) about 1% to about 25% by total weight 
of the reactants of an aldehyde, an alde- 
hyde precursor and notably an aldehyde 
polymer including a straight or branched or 
cyclic chain; 

at a temperature in the range of about 80°C to 
about 180°C for a period of time sufficient to 
produce a phenol-rosin condensate, wherein 
the improvement comprises the addition of 
about 2% to about 50% by total weight of the 
reactants of a crosslinkable compound to the 
condensation reaction and wherein said 
crosslinkable compound functions as a solvent 
during the condensation reaction; and 

B) reacting in an esterification reaction: 



1 ) about 85% to about 99% by total weight 
of the reactants of the phenol-rosin con- 
densate; and 

2) about 1% to about 15% by total weight 
s of the reactants of a crosslinkable com- 
pound; 

at a temperature in the range of about 1 90°C 
to about 290°C for a period of time sufficient to 
10 produce a phenolic rosin resin composition 

having an acid number no greater than 35. 

2. The method of claim 1 which further comprises: 

15 A) reacting in a condensation reaction: 

1 ) about 50% to about 80% by total weight 
of the reactants of a rosin; 

2) about 5% to about 25% by total weight 
20 of the reactants of a phenol; and 

3) about 5% to about 15% by total weight 
of the reactants of an aldehyde, an alde- 
hyde precursor and notably an aldehyde 
polymer including a straight or branched or 

25 cyclic chain; 

at a temperature in the range of about 80°C to 
about 180°C for a period of time sufficient to 
produce a phenol-rosin condensate, wherein 
30 the improvement comprises the addition of 

about 10% to about 20% by total weight of the 
reactants of a crosslinkable compound to the 
condensation reaction and wherein said 
crosslinkable compound functions as a solvent 
35 during the condensation reaction; and 

B) reacting in an esterification reaction: 

1 ) about 90% to about 95% by total weight 
of the reactants of the phenol-rosin con- 

40 densate; and 

2) about 5% to about 10% by total weight 
of the reactants of a crosslinkable com- 
pound; 

45 at a temperature in the range of about 190°C 

to about 290°C for a period of time sufficient to 
produce a phenolic rosin resin composition 
having an acid number no greater than 35. 

50 3. The method of claim 1 or 2 which further comprises: 

C) reacting in an addition reaction: 



1 ) about 75% to about 99% by total weight 
55 of the reactants of the phenolic rosin resin 

composition; and 

2) about 1% to about 25% by total weight 
of the reactants of a dienophile; 



20 



25 
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at a temperature in the range of about 100°C 
to about 250°C for a period of time sufficient to 
produce a dienophile-modified phenolic rosin 
resin composition. 

4. The method of any one of claim 1 to 3 which further 
comprises: 

C) reacting in an addition reaction: 

1 ) about 85% to about 95% by total weight 
of the reactants of the phenolic rosin resin 
composition; and 

2) about 5% to about 15% by total weight 
of the reactants of a dienophile; 

at a temperature in the range of about 100°C 
to about 250°C for a period of time sufficient to 
produce a dienophile-modified phenolic rosin 
resin composition. 

5. The method of any one of claims 1 to 4 wherein the 
rosin is a member selected from the group consist- 
ing of tall oil rosin, wood rosin, gum rosin, and com- 
binations thereof. 

6. The method of any one of claims 1 to 5 wherein the 
phenol is a member selected from the group con- 
sisting of phenol, nonylphenol, octylphenol, bisphe- 
nol A, butyl phenol, and combinations thereof. 

7. The method of any one of claims 1 to 6 wherein the 
aldehyde is a member selected from the group con- 
sisting of paraformaldehyde, formaldehyde, and 
combinations thereof. 

8. The method of any one of claims 1 to 7 wherein the 
crosslinkable compound is a member selected from 
the group consisting of polyols, polyamines, eth- 
anolamines, and combinations thereof. 

9. The method of any one of claims 1 to 8 wherein the 
crosslinking compound is a member selected from 
the group consisting of ethylene glycol, diethylene 
glycol, polyethylene glycol, glycerol, pentaerythri- 
tol, dipentaerythritol, sorbitol, hexamethylenedi- 
amine, piperazine, 2-methyl-1 ,5-pentanediamine, 
1,3-pentanediamine, 1 ,2-diaminocyclohexane, bis 
(hexamethylene) triamine, monoethanolamine, di- 
ethanolamine, 3-aminobenzyl alcohol, triisopropa- 
nolamine, and combinations thereof. 



5.00% by total weight of the reactants of a catalyst 
to the condensation reaction. 

12. The method of claim 11 wherein the catalyst is a 
5 member selected from the group consisting of alkali 

metal hydroxides, alkali metal oxides, and combi- 
nations thereof. 

13. The method of any one of claims 1 to 12 wherein 
10 the phenolic rosin resin composition has an acid 

number no greater than 25. 

14. The method of any one of claims 3 to 13 wherein 
the dienophile is a member selected from the group 

15 consisting of alpha, beta unsaturated carbonyl com- 
pounds and combinations thereof. 

15. The method of any one of claims 3 to 14 wherein 
the dienophile is a member selected from the group 

20 consisting of maleic anhydride, fumaric acid, itacon- 
ic acid, itaconic anhydride, acrylic acid, crotonic ac- 
id, the alkyd esters of these compounds, and com- 
binations thereof. 

25 16. A phenolic rosin resin composition as obtainable by 
the method according to any one of claims 1 to 15. 

17. A varnish for lithographic ink formulations compris- 
ing a dispersion of a the phenolic rosin resin com- 

30 position of claim 16. 

18. A dienophile-modified phenolic rosin resin compo- 
sition as obtainable by the method according to any 
one of claims 3 to 15. 

35 

19. A varnish for lithographic ink formulations compris- 
ing a dispersion of the dienophile-modified phenolic 
rosin resin composition of claim 18. 

40 



45 



SO 



10. The method of any one of claims 1 to 9 wherein the 
condensation reaction is conducted at a tempera- 
ture in the range of about 95°C to about 1 40°C. 55 

11. The method of any one of claims 1 to 10 which fur- 
ther comprises adding from about 0.01% to about 
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